Skeletal and dental discrepancies cause asymmetric malocclusions in orthodontic patients. It is difficult to achieve adequate functional occlusion and guidance in patients with congenital absence of a mandibular incisor due to the tooth-size discrepancy. Here, we describe the orthodontic treatment of a 22-year-old woman with an asymmetric Angle Class II malocclusion, mandibular deviation to the left, and 3 mandibular incisors. The anterior teeth and maxillary canines were crowded. We used an improved superelastic nickel-titanium alloy wire (Tomy International, Tokyo, Japan) to compensate for the asymmetric mandibular arch and an asymmetrically bent archwire to move the maxillary molars distally. A skeletal anchorage system provided traction for intermaxillary elastics, and extractions were not needed. We alleviated the crowding and created an ideal occlusion with proper overjet, overbite, and anterior guidance with Class I canine and molar relationships. This method of treatment with an asymmetrically bent nickel-titanium alloy wire provided proper Class I occlusion and anterior guidance despite the mandibular deviation to the left and 3 mandibular incisors, without the need for extractions. (Am J Orthod Dentofacial Orthop 2018;153:131-43) 
T he presence of only 3 mandibular incisors and, in particular, the congenital absence of a mandibular lateral incisor, is more prevalent in the Japanese population than in other populations. 1 In these patients, it is difficult to establish a proper occlusion, due to morphologic and esthetic issues. Previous clinical studies have reported various treatment plans for achieving good occlusion in patients with 3 mandibular incisors. [2] [3] [4] [5] However, the conventional treatment methods increase overbite and overjet, due to insufficient stripping (ie, interproximal reduction) of the maxillary anterior teeth, and both anterior and lateral guidance are impaired. [6] [7] [8] [9] [10] If a mandibular incisor is not extracted in these patients, 6 anterior teeth in the maxilla would have to match 5 anterior teeth in the mandible. Although such occlusions are regarded as unesthetic, due to the discordance of the maxillary and mandibular midlines, ideal occlusion and anterior guidance during mandibular movement can be achieved with appropriate dental compensation, despite nonextraction of a mandibular incisor. 5, 9, [11] [12] [13] In previous reports, the improved superelastic nickel-titanium alloy wire (ISW) (L&H Titan; Tomy International, Tokyo, Japan) has been used as a working archwire for clinical orthodontic treatment, [14] [15] [16] [17] by incorporating bends that were achieved with a heated bending machine. 18, 19 We here describe the treatment of a patient with an asymmetric Class II mandibular deviation to the left and 3 mandibular incisors. We discuss a new method for achieving proper dental compensation of the asymmetric mandible by using an asymmetrically bent ISW without extraction. Such a wire can be skewed horizontally to the opposite side of mandibular shift and facilitates incorporation of asymmetric torque.
DIAGNOSIS AND ETIOLOGY
The patient was a 22-year-old woman with chief complaints of crowding of the mandibular anterior teeth and the maxillary high canines. Pretreatment facial photographs showed a straight profile and mild protrusion of the upper and lower lips, both of which exceeded the E-line (upper lip, 1.9 mm; lower lip, 2.8 mm) (Fig 1) . The mandibular right lateral incisor was congenitally missing, and the center of the mandibular left central incisor was consistent with the facial midline. The maxillary midline deviated to the left by 2.0 mm from the facial midline. The left molar relationship was Class I, whereas the right molar relationship was Class II. The patient had an overjet of 3.0 mm and an overbite of 4.0 mm. Dental cast analysis showed arch length discrepancies of À8.0 mm in the maxilla and À3.5 mm in the mandible (Fig 2) .
Panoramic and lateral and posteroanterior (PA) cephalometric radiographs were taken before treatment (Fig 3) .
Cephalometric analysis showed a skeletal Class II relationship (ANB angle, 5.6 ) with maxillary protrusion (SNA angle, 87.0 ). The inclinations of the maxillary and mandibular incisors were within the normal ranges (Table I ). The occlusal cant was inclined 2 upward to the left, and the mandible deviated by 3.0 mm to the left of the facial midline in the PA cephalometric analysis. 20 Based on these findings, we diagnosed the patient as skeletal Class II with an asymmetric molar relationship, mandibular deviation to the left, and 3 mandibular incisors.
TREATMENT OBJECTIVES
The treatment objectives for this patient included (1) eliminating crowding, (2) creating an ideal occlusion with proper overjet and overbite, (3) achieving proper anterior and lateral guidance with Class I canine and molar relationships, and (4) aligning the midline of the maxillary incisors with the facial midline and with the center of the mandibular left central incisor. Thus, we planned to distalize the maxillary molars (right, 2.5 mm; left, 1.0 mm), strip a total of 2.7 mm in the 6 maxillary anterior teeth, and expand the dental arches (maxillary canine width, À3.0 mm; maxillary first molar width, 11.0 mm; mandibular canine width, 12.0 mm; mandibular first molar width, 12.0 mm).
TREATMENT ALTERNATIVES
First, we considered the PA position of the mandibular incisors. Because the patient had a slightly protrusive facial profile, a mandibular deviation to the left, and 3 mandibular incisors, we discussed incisor extraction or premolar extraction on the nonaffected side. However, no extraction of the mandibular tooth was indicated, because the discrepancy was minor. On the other hand, it was difficult to gain space for prosthetic treatment of the missing lateral incisor. Therefore, mandibular crowding required improvement by extraction of the third molars, expansion of the mandibular arch, and uprighting of the molars.
Two approaches were considered for the maxillary arch. One was extraction of the right first premolar and the left second premolar. The other was asymmetric molar distalization, with extraction of the third molars. Finally, we selected the latter plan, to consider the patient's wish for no extraction of premolars.
TREATMENT PROGRESS
Before orthodontic treatment, 4 impacted third molars were extracted, and a Y-shaped anchor plate (Orthoanchor SMAP; Dentsply-Sankin, Tokyo, Japan) was inserted between the maxillary right first and second molars to reinforce anchorage and to move the molars distally. In addition, an orthodontic miniscrew (Dualtop; Jeil Medical, Seoul, Korea) was inserted between the maxillary left second premolar and first molar to reinforce anchorage and to move the molars distally.
Orthodontic tooth movement was performed with 0.018 3 0.025-in slot preadjusted brackets (DentsplySankin and Tomy International, Tokyo, Japan) and 0.016 3 0.022-in ISW in all treatment stages.
First, nickel-titanium open-coil (100 gf) springs (Tomy International) were placed between the second premolars and first molars on both sides to move the first and second molars distally, while concurrently leveling the posterior teeth. On the right side, we ligated the mesial end of the open-coil spring directly to the anchor plate, without touching the second molar, to prevent a reciprocal reaction. On the left side, we ligated the second premolar to the miniscrew to prevent a reaction of the open coil and reinforce the anchorage. Canine and premolar distalization were performed (Pro-Chain; Dentsply-Sankin) concurrent with first and second molar distalization in the maxilla (Fig 4, A) . After molar distalization, anterior retraction toward the right side and intrusion of maxillary incisors progressed, with stripping to correct the tooth-size discrepancy and to align the midline of the maxillary incisors with the facial midline.
In the mandible, crowding was improved by expansion and uprighting the molars using the ISW with a reverse curve and the intermaxillary Class III elastics (3/16 Medium-Light; 3M Unitek, Monrovia, Calif) (Fig  4, B) . At the same time, the maxillary second premolars were tied with the skeletal anchorage system to prevent downward and forward reactions. The mandibular archwire had to be adjusted by skewing it to the right side to maintain the arch form adequately. This asymmetrically bent ISW was used to establish proper tooth contacts, because of excessive lateral overjet on the right side due to the mandibular deviation to the left and the presence of 3 incisors in the mandible. The mandibular arch showed dental compensation of unilateral expansion and torque control of the right side. The excessive offset was bent between the right central incisor and canine, and excessive crown-buccal torque was applied for the right canine and molars. Furthermore, caplin hooks were bonded to the lingual sides of the mandibular right second premolar and the first molar. A combination of intermaxillary cross elastics was used on the right side to facilitate change in the mandibular arch form with the ISW. At the same time, the mandibular left canine and molars were tilted by means of the excessive crown-lingual torque (Fig 5) . After achieving dental compensation with the asymmetrically bent ISW, the mandibular arch form was gradually adjusted toward an ideal arch form in the detailing stage.
The duration of the active treatment was 30 months. In all stages, we used only rectangular ISWs as working wires. After all appliances were image of the asymmetrically bent ISW with crown-buccal torque on the right side and crown-lingual torque on the left side; C, a skewed archwire was inserted into the pretreatment mandibular arch (gray) to expand the right side and form an asymmetric dental arch with the midline (yellow line) and focal expansion (yellow arrows); D, E, and F, schematic superimposition of the maxillary and mandibular dental arches. White, posttreatment symmetric maxillary dental arch; gray, pretreatment mandibular arch; red, posttreatment asymmetric mandibular arch. The mandibular arch form changed (from gray to red) by using the asymmetrically bent ISW.
removed, a circumferential-type retainer was placed in the maxilla, and a Hawley-type retainer was placed in the mandible for retention.
TREATMENT RESULTS
The patient had an ideal occlusion after elimination of her chief complaints. The maxillary midline deviation was corrected, and a symmetric maxillary arch was achieved using asymmetric molar distalization and stripping of the maxillary incisors. On the other hand, it was necessary for the mandible to have an asymmetric arch, due to the mandibular deviation to the left and the 3 mandibular incisors to achieve ideal occlusion with a symmetric maxillary arch (Figs 6 and 7) . The patient had an overjet of 2.5 mm and an overbite of 2.0 mm. The midline of the maxillary incisors coincided with the facial midline and with the center of the mandibular left central incisor.
Posttreatment cephalometric and panoramic radiographs are shown in Figure 8 , and the posttreatment cephalometric analysis is shown in Table I . Comparison of the cephalometric radiographs before and after treatment (Fig 9) showed maxillary first molar distalization (right, 2.5 mm; left, 1.0 mm), whereas the maxillary incisor had a 1.0-mm retraction and a 1.5-mm intrusion. The changes in tooth size and the amount of stripping of the 6 maxillary anterior teeth are shown in Table II . Before treatment, the diagnostic setup model showed that 2.7 mm of enamel needed to be reduced in the 6 maxillary anterior teeth in total. However, we obtained proper occlusion with 2.2 mm of reduction. The posttreatment facial photographs showed a straight profile and a reduction in the protrusion of the upper and lower lips, both of which exceeded the E-line (upper lip, 0.6 mm; lower lip, 0.9 mm). In terms of anterior guidance, although proper canine guidance during lateral jaw movement was not achieved because of the maxillary high canines and the flat lateral border movement at pretreatment, proper canine guidance with Class I canine and molar relationships was achieved after treatment (Fig 10) .
Posttreatment stability of the occlusion was observed after 2 years (Figs 11 and 12 ). Although we confirmed that the guide surfaces of the 4 canines were abraded by appropriate canine guidance on lateral movement and grinding, the occlusion was stable. Comparison of the cephalometric radiographs between posttreatment and 2-year postretention (Fig 13) showed a stable occlusion and mandibular position. Although a flat smile arc was observed, due to the flattening of the incisal edges of the maxillary anterior teeth, the patient was satisfied with the treatment results. 
DISCUSSION
Previous reports have suggested extraction of a mandibular incisor as an option in treatment planning of patients with 3 mandibular incisors. [7] [8] [9] [10] 13 In our patient, several treatment alternatives were considered: in the maxillary arch, (1) nonextraction except for extraction of the third molars, (2) extraction of the premolars, (3) extraction of the lateral incisors on the affected side; and in the mandibular arch, (1) nonextraction, (2) extraction of an incisor, (3) extraction of a premolar on the nonaffected side, and (4) gaining space for prosthetic treatment in the area of the missing tooth. 3 In this patient, we extracted the 4 third molars and performed molar distalization using a skeletal anchorage system in the maxillary arch. Mandibular crowding was improved with extraction of the third molars, expansion of the mandibular arch, and uprighting of the molars. The center of the mandibular left incisor coincided with the facial midline, with dental compensation for mandibular deviation to the left, without the need for further extractions.
Asymmetric malocclusions are challenging to correct, especially when they are due to a severe skeletal discrepancy. Skeletal asymmetries are usually treated with a combination of orthodontic treatment and orthognathic surgery. [21] [22] [23] [24] Orthodontists often use asymmetrically shaped archwires and asymmetric interarch elastics in these asymmetric patients. 25 It has been reported that the mandibular archwire must be adjusted by skewing it to 1 side to maintain an adequate arch form 26 and that asymmetric torque should be inserted into the maxillary and mandibular archwires. 27 However, to date, there has been no report of using an asymmetrically bent ISW as an effective treatment method to compensate for the dental arch in patients with 3 incisors.
In this patient, we used an asymmetrically bent ISW to establish proper tooth contacts bilaterally. The asymmetric arch underwent dental compensation for unilateral expansion and torque control of the right side of the mandible. We used an excessive offset bend between the right central incisor and canine and excessive crown-buccal torque for the right canines and molars. In patients with 3 incisors, it is necessary to position the mandibular right canine by either uprighting or creating a slight distal inclination in relation to the basal bone, to achieve proper occlusion and guidance. 13 At the same time, we incorporated excessive crown-lingual torque into the archwire for the mandibular left canine and molars (Fig 5) . Such an archwire may be useful to compensate for an asymmetric arch, without extraction, in asymmetric patients with 3 incisors.
The ISW has the properties of shape memory and superelasticity, and it has been widely used in clinical orthodontic treatment. In a previous report from our laboratory, the ISW showed low-stress hysteresis, which generates orthodontic forces that vary minimally in response to changes in oral temperature. 28 We used a heated bending machine (SOARER-X; Tomy International) to facilitate wire bending and to strengthen the wires. 18, 19 Even if excessive bends are added to the ISW, clinicians can set the working archwires to the bracket slots, because of its low stiffness. Thus, an asymmetrically bent ISW can produce an effective force.
In previous reports on asymmetric patients, the authors used the extraction spaces of the premolars to achieve leveling with round archwires. Thereafter, stainless steel rectangular archwires were skewed and inserted with asymmetric torque. 26, 27 However, in nonextraction patients, such as ours, it was difficult to ligate the stainless steel archwires and to expand, upright, and compensate for the dental arch as leveling progressed. On the other hand, use of an asymmetrically bent ISW made it possible to level, expand, upright, and compensate for the dental arch simultaneously. 14 We could minimize the side effects of the asymmetric force by bending the archwire with the heated bending machine and using intermaxillary elastics and occlusal force.
Dental compensation for mandibular deviation by buccolingual position and inclination of the mandibular first molars in the PA cephalometric radiograph in the intercuspal position has been reported. 20, 29 A report of patients with an occlusal cant, inclined toward the ipsilateral side of the mandibular deviation, stated that the average of the inclinations of the mandibular first molars on the affected side and the nonaffected side with respect to the midline were 31.3 6 6.0 and 20.9 6 4.9 , respectively. 20 Although pretreatment inclinations of the mandibular first molar on the affected (left) and nonaffected (right) side were 25.0 and 27.0 in this patient, the inclinations at posttreatment were 26.5 and 17.5 (Fig 14) . The buccolingual position and the inclination of the teeth treated with the asymmetrically bent ISW may camouflage the mandibular deviation and 3 mandibular incisors.
CONCLUSIONS
We accomplished a proper Class I occlusion for canine and molar relationships and anterior guidance for mandibular deviation to the left and 3 mandibular incisors, using asymmetric molar distalization, stripping of the maxillary anterior teeth, and mandibular dental compensation with an asymmetrically bent ISW. This method for treatment with the asymmetrically bent ISW may be effective for achieving proper occlusion and guidance and resulted in a stable occlusion on retention, despite the mandibular deviation and the presence of 3 mandibular incisors, without requiring extraction. Fig 14. Landmarks, reference lines, and measurements used in pretreatment and posttreatment PA cephalometric tracings. CG, Crista gali; ANS, anterior nasal spine; Lo, intersection of the oblique orbital line with the lateral contour of the orbit process; L6l, tip of the lingual cusp of the mandibular first molar; L6a, root apex of the mandibular first molar; midline, the line that passes through CG and ANS (black line). The inclination of the mandibular first molars was defined as the angle between the L6l-L6a line (blue line) and the midline.
